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What is claimed is 



ft' 



A method comprisin j 
defining a pattern to 
which pattern represents di 
textile material at different 



of change including at least 
change; and 

producing a viewable di 



2 . A method as in cla 
effective applied power dens 
change to be carried out with 



formed on a textile material, 
fierent degrees of change of said 
locations, said different degrees 
a plurality of different levels of 



splay representing said pattern. 



tn 1 wherein said pattern includes 
by " information which enables said 
a laser. 



density levels are individual 
portions of said pattern, and 
an energy density per unit ti 



A method as in claitn 2 wherein said applied power 

Ly associated with different 
include information which changes 
applied by the laser. 



tine 
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4 . A method as in claim 1 



further comprising using a 



p laser to scan lines defining saip pattern onto a garment, by 

3 controlling said laser according to said pattern to apply energy 

4 across different lines which ar^ produced across the pattern, at 

5 least one of said lines includd/ng plurality of different 

6 effective applied energy on a feingle line. 



1 5. A method as in clai/n 1 wherein said viewable display 

2 includes a plurality of different sections, and further 

3 comprising accepting command^ on a user interface that enable 

4 each of said sections to be /separately controllable on said 

5 viewable display, to producp a different degree of viewed change 

6 on said viewable display. 



1 

2 
3 
4 
5 
6 
7 



6. A method as in claim 5 further comprising converting 
said sections to scan linels in a desired direction, and using a 
laser to produce a desired effective applied energy based on 
said pattern, to produce a desired output along said scan lines. 



at least one of said scan 
applied energy at a centx 
end portion thereof. 



lines having a different effective 
al portion as compared with at either 
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7 . A method as in claim 



|2 horizontal scan line. 
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6 wherein said scan line is a 



8. A method as in claim 



6 wherein said scan line is a 



2 vertical scan line or any angled scan line. 

1 9. A method as in claim J6 wherein said using a laser 

2 comprises changing an effectiv^ power output of the laser while 
"3 scanning a line. 

1 10. A method as in claiml 9 wherein said changing effective 

2 power comprises control of the| power level via duty cycle 

3 control. 



1 11. A method as in clairfi 10 wherein said duty cycle 

2 control turns on and off the laser at a specified rate in a 

3 pulsed manner. 

1 12. A method as in cla^m 10 wherein said duty cycle 

2 controls blocks and unblocks/ the output of the laser at a 

3 specified rate. 
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13- A method as in claim 9 wherein said changing comprises 
changing a spot size of the beam. 

14. A method as in claim 1 wherein said defining comprises 
examining an existing garment to determine a pattern of 

abrasion, and / 

forming said pattern baied on said examining. 

15. A method as in claim 14 wherein said forming comprises 
automatically forming said Pattern. 

16. A method as in claim 14 wherein said examining 
comprises using a scanner tjo determine color contents of a 
section of material, and automatically translating said color 
contents into an a value imdicative of effective applied energy. 

17. A method as in ciLaim 16 wherein said translating 
comprises using a look up Itable to change said color contents 
into said value indicative of effective applied energy. 
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18. A method as in claim 1 lurther comprising using said 



pattern to control a laser having 



a total power of 500 watts or 



greater; and using said laser to form said pattern on a garment 



19. A method as in claim 1/ further comprising using said 
pattern to control a laser havirJg a total power of 1000 watts or 
greater; and using said laser t® form said pattern on a garment. 

20. A method as in claim/ 4 wherein said power of the laser 
changes by a factor of at leasjt 25% during a single scan line of 
said laser. 

21. A method as in clai/m 4 wherein said effective applied 
energy changes by at least ^5% during a single scan line of 
said laser. 



22. A method as in c]Jaim 1 wherein said defining comprises 
determining a desired shape for a pattern portion, and painting 
color contents on said shape being displayed. 
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23. A method as in claim 22 w 
represent a degree of abrasion to a 
garment . 
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lerein said color contents 



specified area on said 



24. A method as in claim 22 further comprising defining a 
plurality of parameters to be asso/ciated with a portion of said 
pattern, and defining a section between any two parameters, each 
said section being separately changeable. 

25. A method as in claim 1 /further comprising defining 
effects for portions of the pattern . 

26. A method as in claim 25 wherein said effect is a blend 
function which computes an average color for pixels based on 
colors of a pixel and colors ofj a neighboring pixel. 

27. A method as in claim! 1 wherein said pattern is a 
pattern of a whisker pattern. /( 

28. A method as in claim 25 wherein said effect is a grain 
look which allows different colors to have different votes. 
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29. A method as in claim 
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25 wherein said effect is a spray 



look . 



30. A method as in claijfn 1 wherein said pattern is a 
pattern is a pattern on a garment, only on a specified portion 
of the garment, in a locatiop from below the waist to below the 
knee on the garment. 

31. A method as in ciaim 1 wherein said pattern is the 
pattern of a worn seat look on a garment. 

32. A method as in/claim 1 wherein said pattern is oval 
shaped with a plurality /of concentric portions. 



33. A method as in claim 1 wherein said pattern includes a 
pattern of frayed areafs in which actual holes or exposed fibers 
will be formed by a leaser scribing using said specified 
parameters . 
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1 34 . A method as in claim 1 fj^rther comprising forming a 

plurality of power levels for a pilurality of scan lines to form 

3 said pattern, each said power levels represented by a percent of 

4 a maximum power that can be applied. 

1 35. A method as in claim 34 wherein at least one of said 

2 scan lines includes an overshoot/ protection . 

1 36. A method as in claim B5 wherein said overshoot 

2 protection includes, at an area/ outside the desired area of 

3 changing the image, which is set to a specified effective 

4 applied power level which is Ipw enough to prevent change to a 

5 material to which the laser is being applied, and application of 

6 the specified effective applied^ power level until reaching an 

7 area of desired change, and increasing the power at said area of 

8 desired change to a level at /which change to the material will 

9 be formed. / 

1 37 . A method as in claim 1 further comprising defining an 

2 orientation of a weave linel of the material as part of said 

3 display. 
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38. A method as in claim 1 turther comprising passing a 
garment along a conveyer; and usiing a laser to lase an effect 
thereon based on information in said pattern. 

39. A method as in claim j8 further comprising lasing a 
first pattern on a first side ot the material on the conveyer, 
automatically changing the material to a expose a second side to 
a laser and then automatically/ lasing another pattern, different 
than the first pattern, on the second side of the material. 

40. A method as in claiin 34 wherein at least a portion of 
the lasing is carried out at la level of effective applied power 
which does not undesirably damage the material. 



41. A method comprising: 

storing information about effective applied power levels 
for a plurality of scan lines of a laser element, at least a 



plurality of said scan lin 
power which change within c, 
using a laser to proce; 
lines of the laser to have 
time which depends on said 



s having levels of effective applied 

single scan line; and 

ss the material by controlling scan 

a controlled energy density per unit 

effective applied power levels. 
52 
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42. A method as in claim 
of said effective applied power 
undesirably damage the material 



1 wherein at least a plurality 



levels are values which do not 



1 43. A method as in claim 42 wherein at least a plurality 

2 of said effective applied povy^fer levels are values which 
^3 intentionally cause a hole ii^ the material to cause fraying. 

ill \ 44. A method as in cl4im 41 wherein said file is 

=5^2 indicative of a simulated abrasion effect to create a worn look, 



m 1 



45. A method as in cfLaim 41 wherein said information is 

r 



H= 2 indicative of simulated whisker effect, 



1 46. A method as in blaim 41 wherein at least part of said 

2 information is indicative of a simulated fraying effect. 



1 47. A method as inj claim 41 wherein said garment is a 

2 denim garment. 
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1 48- A method as in claim 41 whetein said laser has an 

2 output power of 500 watts or greater/ 

Ca I 

V-/ jJy* ^ method as in claim 41 vmerein said laser is one 

^ 2 which has an output power of 1000 ywatts or greater. 

1 50. A method as in , claim 4rl wherein said pattern is an 
^2 oval shaped pattern. / 

5 / 

fll 51. A method as in claiJm 41 wherein said control of 

^ / 

2 effective applied power leverls is carried out by control of duty 

^ 3 cycle of said laser therebvr controlling an effect of amount of 
sO ^ power delivered by the lasyfer in a pulsed manner. 

pi 52 . A method as in/ claim 51 wherein said control of duty 

2 cycle comprises turning/ a laser on and off at specified rate. 

1 53. A method as /in claim 52 wherein said specified rate is 

2 fast relative to the movement of the laser. 
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54. A method as in claim 51 wherplrn said control of duty 
cycle comprises selectively blocking and unblocking an output of 

3 the laser to thereby control an effective amount of power 

4 delivered by the laser. I 

1 55- A method as in claim 41 funther comprising changing 

2 the EDPUT by changing a speed of movement of the laser. 

1 56. A method as in claim 

2 effective applied power levels 

3 of a laser beam that is output 

1 57 . A method as in claim 41 /further comprising feathering 

2 an edge of the pattern by changinof^ a power level of the image at 

3 said edge to form a more gradual change of effect at said edge. 

1 58. A method as in claim 41i wherein said information is in 

2 ^ a specified format, which includes an indication of an area and 

3 an indication of an effective applied power level to be applied 

4 to said area. I 



41 wherein said change of 
comdrises changing an output size 
from the laser. 
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controlled according to a comp 



59. An apparatus, compriijing: 

a computer controlled lasor, having an output which 
impinges on a surface to be modified by said laser and which is 



iter file, said computer 



controlled laser producing said output beam having a controlled 



effective applied power level 
according to said computer fil 
includes at least a plurality 



of application to the area, 
5, wherein said computer file 
Df scan lines in which said 



effective applied power level changes within a single scan line 



at least three times to at lea 

60. An apparatus as in c 
power output of 500 watts or g 



st three different values 



Laim 59 wherein said laser has a 



::eater . 



61. An apparatus as in cllaim 59 wherein said laser has a 
power output of 1000 watts or gteater. 
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62. An apparatus as in claim 59 wherein said effective 
applied power level is selected for a specific textile material 
to be lazed, and at least one of sJaid effective applied power 
levels in said computer file changes the look of the textile 
material without undesirably burnfing, punching through or 
otherwise harming the textile maicerial. 

63. An apparatus as in c]/aim 62 where at least one of the 
effective applied power levels/ in sard computer file does cause 
burn through of the material tto expose fibers in the material, 

64. An apparatus as in /claim 62 further comprising an in- 
line shampooing element, which provides a shampooing operation 
and a shampoo removal operat ion to a' garment which has been 
lased by the laser. 

65. An apparatus as ii claim 59 wherein an effective 
applied power level of the laser is changed by turning on and 
off the laser at a specified duty cycle. 

! 
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66- An apparatus as in clailtn 59 further comprising an 
adjustable shutter which modulatds an output of the laser, and a 
control element which turns on arid off said shutter, based on 
said computer file, to adjust sa:f.d effective applied power 
level . 

67. An apparatus as in cljkim 66 wherein said shutter is a 
piezoelectric element . 

68. An apparatus as in Jblaim 66 wherein said shutter is a 
mechanical shutter . 

69- An apparatus as in fclaim 59 wherein said effective 
applied power level changes tp at least five different values in 
at least a plurality of scan lines of said laser. 

70. An apparatus as in claim 59 wherein said effective 

applied power level changes between a lowest value and a highest 

value, wherein said highest yalue is at least 125% of said 
lowest value. 
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71. An apparatus as in claim 59 wherein said effective 
applied power level changes between/ a lowest value and a highest 
value, wherein said highest value i/s at least twice said lowest 
value . 

72. An apparatus as in clai/m 59 wherein said pattern 
includes a feathering portion at/ an edge of the pattern where a 
change in effective applied powir l^vel is made gradual to 
gradually change an effect thereof. 

73. An apparatus as in qlaim 59 further comprising a 
control console, having a user interface, said user interface 
graphically showing a pattern/ which is to be lased, said pattern 
including differently highlighted areas for different effective 
applied power levels. 

74. An apparatus as iA claim 73 wherein said differently 
highlighted areas comprise different colors, 



59 



PATENT 

ATTORNEY DOCKET NO. SCH/TB3-COSTIN 

1 75. An apparatus as in claim 59, wherein said computer 

^* file includes a plurality of information parts, each information 

3 part associated with a specific area/ on an image representing a 

4 garment to be altered, and each information part including 

5 information indicating effective applied power level information 

6 for a laser. / 

1 76. An apparatus as in claim 73 wherein said differently 

2 highlighted areas comprise different gray scales. 

1 77. An apparatus as in claim 74 further comprising a look 

2 up table which stores a relationphip between an effect to a 

3 material, and a duty cycle of op>eration of the laser to provide 

4 said effect. 

1 78. An apparatus as in claim 74 further comprising an 

2 editing tool which enables edit Lng^ said pattern, 

1 7 9. An apparatus as in cJJaim 59 wherein said memory stores 

2 a pattern of a simulated worn pattern. 
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1 80. An apparatus as in claiir/59 wherein said pattern 

2 stores a simulated whisker pattern. 

I 

1 81. An apparatus as in clai/m 59 wherein said pattern 

2 stores a pattern with a hole through the denim of a type which 

3 exposes fibers of the denim. / 

/ ^ 

1 82. An apparatus comprising: 

2 a controllable laser, whiich is controllable by a computer 

3 file, to produce an output on/a desired area, said laser having 

4 a maximum output power which as 500 watts or greater; and 

5 said computer file storjing control information which 

6 adjusts a duty cycle of an output of said laser to control an 

7 effective applied energy apolied to said area to a desired 

8 amount and providing said iiiformation for a desired energy 

9 density per unit time to satLd controllable laser for said area. 

1 83. An apparatus as in claim 82 wherein said laser is 

2 controlled to scan in lines, and wherein a plurality of said 

3 lines have different effective applied area at one area than in 

4 another area . 
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laim 83 wherein said effective 
east three different values within 

85. An apparatus as in/ claim 82 wherein at least some of 
said effective applied energies is set^ to a specific value 
relative to a material in said area, which changes the abrasion 
or color of said material wiithout undesirably damaging the 
material. | 

86. An apparatus as /in claim 82 where at least part of 
said effective applied energies provides a desired punch through 
effect in said material. 1 

87. An apparatus as in claim 82 further comprising a 
terminal, which providesjan image of the simulated pattern to be 
applied to the material,! said image having differently indiciaed 
areas to represent diffe/rent effective applied energies. 

88. An apparatus as in claim 87 wherein said indiciaed 
areas comprise differerJtly colored areas. 
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84. An apparatus as in 
applied energy changes to at 
a single scan line. 
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89. An apparatus as in claim Sjl wherein said indiciaed 
areas comprise different grayscales. 

90. An apparatus as in claim B2 further comprising a duty 

/ \ 

cycle controller comprising and on /off control for the laser. 

91. An apparatus as in claim 82 further comprising a duty 
cycle controller comprising a shutter, selectively opened and 
closed at an output of the laser/. 

92 . An apparatus as in c 
has a plurality of concentric 



lim 87 wherein the stored pattern 
)val areas. 
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93. A method of processing 
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garment, comprising : 



Lch has a desired look to be 



obtaining a first garment wh 
replicated; 

using an electronic device to capture color levels of 
different areas of said first garment; 

automatically determining,/ from said color levels, an 
amount of effective applied energy of laser energy which will 
need to be applied to said eacp of said area to replicate said 
color level ; and 

forming a computer file /representing said amount of laser 
power which needs to be applied to each of said areas to 
replicate said different areas of said first garment. 

94 . A method as in claim 93 further comprising using said 
computer file to control a/ laser to 'mark a second garment in a 
way that replicates a pattern of the colors on the first 
garment . 



95. A method as in claim 94 wherein said laser marks said 
second garment by scribing a plurality of lines on said second 
garment using said computer file. 
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96. An apparatus as in claim 95 wherein at least a 



plurality of said lines define 



an effective applied energy which 



varies within each of a pluralilty of single scanned lines 



1 97. An apparatus as in c/Laim 96 wherein said effective 

2 applied energy varies to at Iqfast three different values within 

3 said plurality of lines. 



■3=r 
^ - 

HI 1 

2 

'J" 3 
S 4 



98. A method as in claim 94 wherein said translating 
comprises using a look up table which stores a correspondence 
between a specified color and a specified effective applied 
energy, to determine said power levels. 



pi 99. A method as in qlaim 94 further comprising storing 

2 information in a look up jtable, and using said information to 

3 determine said effective (applied energy for each of said areas 
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100. A method as in claim 94 wherein said using a laser 
comprises adjusting said effective applied energy by adjusting a 
duty cycle of an output of said laser at a speed which is fast 
relative to a speed of movement of said laser, and in a way 
which adjusts an effective /power output of said laser within a 
single scan line. / 

101. A method as in jblaim 100 wherein said duty cycle 
control comprises turning the laser on and off at a specified 
rate. / 

102. A method as im claim 100 wherein said duty cycle 
control comprises selecjtively blocking and unblocking an output 
of the laser. 

103. A method as 
output power of 500 w^ 

104- A method asl in claim 93 further comprising displaying 

a graphical image indicative of said computer file to a user and 

allowing said user ta edit said graphical image to thereby edit 

said computer file. / 
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-n claim in 94 wherein said laser has an 



jtts or greater, 
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105. A method as in claim 10)4 wherein different areas of 
said computer file have different indicia indicative of 
different amounts of power to ba applied to said area. 

106. A method as in claim /95 further comprising allowing 
setting a direction of line sctibing by said laser. 



67 



PATENT 

ATTORNEY DOCKET NO. SCH/TB3-C0STIN 



indicative of a desired abrasion 
ga|rment ; 

relationship between each of a 
f abrasion and an effective applied 
ified laser to create said level of 



forming a computer filti 
and said desired pattern, sa 



will cause said specified la 
power in said area. 



107. A method comprisimg 
determining in format ior 
pattern to be formed on a 
storing, in a memory, 
plurality of desired areas 
power to be used with a spe 
abrasion; 

accessing said relationship, using said information 
indicative of said desired abrasion pattern, to determine said 
effective applied power; and 

using said effective applied power 
lid computer file including an 



indication of an area, and an indication of information which 



ser to apply said effective applied 



108. A method as in cl 
applied power is an indicat 
said laser. 



aim 107 wherein said effective 



Lonof a duty cycle of an output of 
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109. A method as in claim 107/ further comprising displaying 
a graphical representation of sain computer file to a user, 
where different indicias in different areas of said image 

4 represent different amounts of aprasion; and enabling said user 

5 to edit said graphical representation. 

1 110. A method as in claimi 109 wherein said indicias 

2 comprise different colors, eacn color associated with a 

3 specified power level and associated with a specified degree of 

4 abrasion. I 

1 111. A method as in claim 107 further comprising using a 

2 laser to apply said desired effective applied power level to a 

3 desired garment. / 

1 112. A method as in cla/im 111 wherein said using comprises 

2 defining lines that the laser will follow in scanning the image, 

3 and wherein at least a plurality of said lines have a varying 

4 effective applied power within the specified line. 
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1 

2 
3 



113. A method as in claim 112 wherein at least a plurality 



of the lines have an effective appli 



ed power that varies at 



least three values within the scanning of the line 



114. A method as in claim 112 wherein said using comprises 
adjusting a duty cycle of the laser to change an amount of 
effective applied power that is applied. 



1 115. A method, comprising: 

2 defining a desired pattern o:^ color alterations to be 
2 3 formed to a garment by selecting i plurality of areas on a 
5 4 display, defining a color that isj associated with each of a 
hB 5 plurality of abrasion levels, seljecting a color to associate 
M= 6 with each of the plurality of ardas to thereby associate a level 
O 7 of abrasion with each of the plurality of areas; and 

8 storing a computer file indlicative of said selecting. 



116. A method as in claim 



2 said display to be edited, to c 



15 further comprising enabling 
lange color and or shape. 
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117. A method as in claim 116 wherein said computer file 
specifies information for use in forming control data for a 
laser to scribe lines on a desaJred garment, wherein at least a 
plurality of said lines specify an energy density per unit time 
which changes within a single /scan line. 

118. A method as in claifm 117 wherein at least a plurality 
of lines have an energy dens/ity per unit time which has at least 
three values within the specified line. 

119. A method 
three values is at 
three values. 

120. A method as in/ claim 116 wherein said editing 

/ r 

comprises applying an ablrasion using a spray tool. 

121. A method as in claim 115 wherein said editing 
comprises decreasing a /resolution of said image. 



as in ciaim 118 wherein a highest of said 
least II/.25 tj.mes as high as a lowest of said 
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1 122. A method as in claim 1]|5 further comprising storing, 

2 in a memory, a relationship betwelen each color and an amount of 
(Wl3, effective applied energy representing the color. 

1 123. A method as in claim lip wherein said using a laser 

2 comprises controlling the laser tlo control an effective applied 

3 power applied to an area by contrjolling a duty cycle of the 
_ 4 laser . I 

f ! 1 124. A method as in claim 123 wherein said duty cycle is 

^ 2 controlled by selectively blockiin-g and unblocking an output of 

^ ' 3 said laser . | 

i?~ f 

H 1 125. A method as in claim 1123 wherein said duty cycle is 

p2 controlled by turning on and off the laser. 

1 126. A method, comprisingt 

2 defining an image of a whisker part which represents an 

3 image of a color change to a mkterial caused by creasing of the 

4 material; and I 

5 using a laser to simulate the look of said whisker part on 

6 the material. L 
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127. A method as in claim 126 w 



comprises a plurality of lines that 



128. A method as in claim 127 w 



are between l/8th of an inch and 2 i 



one and ten inches in length. 



129. A method as in claim 125 vr 



erein said whisker part 
j'epresent the creases . 

herein each of the whiskers 
nches in width and between 



herein each of the lines is 



a different color in the center the^ along the top, bottom and 
towards its edges. 

130. A method as in claim 126 /wherein said forming 
comprises allowing a user to form f desired view of the whisker 
on a user interface; and 

converting the image on the ijser interface to a computer 
file used to control the laser. 

131. A method as in claim 1^6 wherein said forming the 
whisker comprises using a laser having a maximum output power of 
500 watts or greater to form a pbttern. 
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132. A method as in claim 



formed in a way which does not 



g a garment, comprising: 
to be formed on the garment and 



^ 133. A method of processir 

defining a desired patterr 
producing a computer file indicative thereof; 

using said computer file with a laser having a maximum 
output power of 500 watts or gr 
pattern on said garment; and 

using said laser for thirt 
entire pattern. 
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131 wherein said pattern is 
undesirably damage the material 



eater, to scribe the desired 



134. A method as in claim 
controlling an effective output 
controlling a duty cycle of ope 



135. A method of forming a 

determining a pattern to be 

determining an effect that 
the material will have on the pa 

specifying both said patteri\ and said directional 
characteristic . 



seconds or less to form said 



33 further comprising 
^ower of said laser by 
iation thereof. 



pattern on a garment comprising: 

formed on a garment; 
a directional characteristic of 
tern to be formed; and 
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/ 



136. A method as in cl 
includes forming a compuc 
effective power output le 



aim 135, wherein said specifying 
er file indicative of areas, and 
vels associated with each said area. 



137. A method as in c; 
said computer file to cont:: 
effect on a material. 



laim 136, further comprising using 
ol a controllable laser, to form an 



138. A method of processing a garment, comprising: 
obtaining a first garijient which has a desired look to be 
replicated; 

determining color levfels of different areas of a plurality 
of different areas of saidl first garment; 

determining, from sai/d color levels, an amount of effective 
applied energy of laser eAergy which will need to be applied to 
said each of said area to! replicate said color level; and 

forming a computer file which has a plurality of area 
representations, each area representation associated with a 
power representation representing said amount of laser power 



which needs to be appli 
said different areas of 



d to each of said areas to replicate 

said first garment. 
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139. A method as in claim 13/8 further comprising using said 
computer file to control a laser /to mark a second garment in a 
way that replicates a pattern of| the colors on the first 
garment . 

140. A method as in claim ]i38 wherein said laser marks said 
second garment by scribing a plurality of lines on said second 
garment using said computer filK 

141. An apparatus as in clLaim 140 wherein at least a 
plurality of said lines define/ an effective applied energy which 
varies within each of a plurality of single scanned lines. 



• 142. A method as in claipi 138 further comprising storing 
information in a look up tabJfe, aad using said information to 



determine said effective app 

143. A method as in cla 
a graphical image indicative 
allowing said user to edit f 
said computer file. 



red energy for each of said areas; 

im 138 further comprising displaying 
of said computer file to a user and 
aid graphical image to thereby edit 
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..ng : 

whisker part which represents an 
a material caused by creasing of the 



1 144. A method, compris 

2 defining an image of a 
image of a color change to 

4 material; and 

5 forming a computer filfe which indicates said whisker part, 

6 and which which represents jat least a plurality of areas, and 

7 laser information for saidlareas, said laser information for 

8 said areas being information which will cause said laser to form 

9 a specified color change oif material in said areas. 



1 145. A method as injclaim 144, further comprising applying 

2 said computer file to a l^ser to simulate the look of said 

3 whisker part on the materlLal, 



1 
2 
3 



146. A method as in claim 144 wherein said whisker part 



comprises a plurality of 
of the lines are between ] 



4 and between one and ten ir 



ines that represent the creases, each 
/8th of an inch and 2 inches in width 
ches in length. 
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147, A method as in clain 144 wherein each of the lines is 



a different color in the cent 
towards its edges. 



148. A method comprising 
defining a pattern to 
which pattern represents dif 



r then along the top^ bottom and 



formed on a textile material, 
irent degrees of abrasion of said 
textile material at different locations, and which represents at 
least first areas which havel no abrasion, and producing a 
computer readable file indidative of said pattern; and 
controlling a laser to form said pattern by first 

8 controlling said laser according to said file to produce an 

9 effective output power in sjbid first areas which is greater than 

10 zero, but is less than a tnreshold beyond which a visible change 

11 will be made to said textile material, and to increase the 



12 effective output power at 

13 and other areas outside sa 



a boundary between said first areas, 
id first areas. 
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14 9. A method comprising: 

•vj 

defining a pattern to be fobmed on a textile material. 



which pattern represents a plura 
having a separately controllable 



Lity of sections, each section 
amount of degree of change. 



said different degrees of changq including at least a plurality 
of different levels of change; 

randomizing a precise point at which the degree of change 
actually is bounded between two! adjacent levels; and 

forming a computer-readablle file indicating said pattern 
and information about said degafee of change, including the 
randomized boundary. 



1 150. A method as in claiip 149, wherein said degree of 

2 change information is informatj-on ^about an effective applied 

3 power level for a laser, and s^id file includes said information 

4 associated with location inf orAiation . 



1 



151. A method as in clairi 



2 laser to apply said effective 

3 locations represented by said 



150, further comprising using a 
pplied power levels at specified 
ocation information . 
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152. A method comprisj|ng; 

defining a pattern to 
which pattern has different 
degrees of change of said t 
locations, said different 
plurality of different leve 
change associated with an e 
to said location; 



De formed on a textile material, 
colors representing different 
ixtile material at different 



d(; 



defining a tool which 
intensity onto the pattern. 



grees of change including at least a 
.s of change, each different level of 
Efective applied energy to be applied 



allows a spray of incremental 
by defining a droplet size and 
trajectory, determining a location that is hit by a droplet; 
adjusting a color level of I said location based on said hit so 
that said effective appliep energy is adjusted by said hitting. 



153. A method as in (claim 152, wherein said colors are one 
of full colors or gray scales. 



154. A method as in/ claim 152, wherein said locations are 
pixels. 
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155. A method as in claim 152, wherein said adjusting 
comprises incrementing a color level of said location to a next 
higher color level. / 

156. A method as in claim 152, wherein said effective 
applied energy is one of an emergy density per unit time^ a duty 
cycle of an output of a laserf, a speed of movement of a laser, a 
distance of a laser or a numjper of passes of a laser. 

157 . A method as 
comprises incrementing 
lower color level. 

158. A method of provtLding a variable effect to a material, 
comprising: / 

changing an effective applied power from a laser to a 
material by making multiqle passes of laser scans along specific 
segments of the pattern, leach of said passes being carried out 
at constant power, speed! and laser distance, but the combination 
of said multiple scans droviding a varied effective applied 
power at said material. I 
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1 159. A method as in claim i58, wherein said changing 

comprises defining a file having! different levels of effective 

3 applied energy, and using said flile to control a number of said 

4 passes which are carried out in leach of a plurality of areas. 

1 160. A method as in claira 159, wherein said areas are 

2 pixels. / 

J 1 161, A method as in claflm 2, wherein said effective 

2 applied energy is one of an energy density per unit time, a duty 

3 cycle of an output of a laser, a speed of movement of a laser, 
H 4 or a distance of a laser. / 

H 1 162. A method as in ctaim 41, wherein said effective 

P 2 applied energy is one of an energy density per unit time, power 

3 level of a laser, a duty cycle of an output of a laser, a speed 

4 of movement of a laser, od a distance of a laser. 

1 163. A method as inl claim 93, wherein said effective 

2 applied energy is one of Ian energy density per unit time, power 

3 level of a laser, a duty Icycle of an output of a laser, a speed 

4 of movement of a laser, 6r a distance of a laser. 
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1 



1 164. A method as in claim 107, Wherein said effective 

applied energy is one of an energy der^ity per unit time, power 

3 level of a laser, a duty cycle of an oihtput of a laser, a speed 

4 of movement of a laser, or a distance <pf a laser. 

1 165, A method as in claim 150, w|herein said effective 

2 applied energy is one of an energy density per unit time, power 

3 level of a laser, a duty cycle of ^an butput of a laser, a speed 

4 of movement of a laser, or a distance of a laser. 



1 

2 
3 
4 

1 
2 
3 
4 



166. An apparatus as in claim 159, wherein said effective 
applied energy is one of an energy tiensity per unit time, power 
level of a laser, a duty cycle of an output of a laser, a speed 
of movement of a laser, or a distamce of a laser. 



167. An apparatus as in clad 
applied energy is one of an energy 
level of a laser, a duty cycle of 
of movement of a laser, or a dist 



m 82, wherein said effective 

density per unit time, power 
an output of a laser, a speed 
nee of a laser. 
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representing an amount of efj 



168. A file format, comprising: 

a representation of a- matrix of values, each value 



ective applied power to be applied 



to each area defined by each/element of the matrix, 



1 169. A format as in c^aim 168, wherein each element of 

2 said matrix is bit-mapped. 

1 170. A format as in /claim 168, wherein each value 

2 represents at least one of| power level, duty cycle and or energy 

3 density per unit time for /each of said areas, 

1 171. A format as in/ claim 168, wherein each said area is a 

2 pixel. 



1 172. A format as ih claim 168, wherein said format also 

2 includes a value from whfich a direction of scanning by a laser 

3 should be carried out. 
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173- A file format, comprising: 



a representation of a ma 



3 representing an amount of power to be applied by a laser to each 



4 area defined by each element c 

5 a control value for said 

6 laser scanning. 



1 
2 
3 
4 
5 
6 
7 

1 

2 
3 



rix of values, each value 



f the matrix; and 

laser, indicating a direction of 



1 174. A format as in clajim 173, wherein said direction is 

2 one of horizontal or verticaJ. scanning. 



175. A method comprisi 
authoring a special ima 

color of textile fabric, wh:. 

representing different leve^. 

fabric; and 



ng : 

ge intended for use in changing the 

ch has differently colored areas 

s of change of color to said textile 



using said image to fo 
carry out said changing of 



17 6. A method as in c] 
levels of effective applied 
of change of color . 



j:m a file that controls a laser to 



color of said textile fabric. 



aim 175, wherein said file includes 
energy associated with said levels 
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177, A method as in claim 176, wherein said effective 
applied energy is one of an emergy density per unit time, power 
level of a laser, a duty cyclje of an output of a laser, a speed 
of movement of a laser, or a/distance of a laser. 



178. A method as in ciaim 175, wherein said file includes 
a separate effective applied energy value for each pixel of the 
image . 



17 9. A file format,/ comprising: 

a matrix of values, /each value associated with an area and 

having a value which indicates an amount of lasing to be carried 

out by a laser, which matrix of values collectively forms 

information which can bje used to use said laser to form a 

/ 

whisker on a material, /said whisker representing a color change 
to a material caused hi/ creasing of the material. 
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